Preferential uptake and metabolism of docosahexaenoic acid in membrane phospholipids from rod and cone photoreceptor cells of human and monkey retinas.
The uptake, metabolism, and cellular distribution of [3H]docosahexaenoic acid (DHA) in human and monkey retinas were studied with biochemical and autoradiographic techniques. In specimens from two human retina biopsies, incubated for 4 hr or 6 hr with [3H]docosahexaenoic acid (110 nM), 80% of the esterified [3H]fatty acid was recovered in phospholipids and the remainder in triacylglycerols and diacylglycerols. The distribution of [3H]DHA in individual phospholipids (PL) was similar in both retinas, with phosphatidylcholine (PC) and phosphatidylethanolamine (PE) accounting for most of the label. A similar labeling profile was observed in glycerolipids from monkey retina, and after 1 hr of incubation, high labeling of phosphatidic acid (PA, 11%) and phosphatidylinositol (PI, 20%) was observed. In both human and monkey retinas, a preferential uptake of [3H]DHA by photoreceptor cells was revealed by autoradiography. Cone photoreceptors showed a slightly higher density of silver grains in their inner segments than did rod photoreceptors. Photoreceptors accounted for 59% and 79% of the total [3H]DHA taken up by the human and monkey retinas, respectively, the remainder being distributed throughout the neural retina. In conclusion, this study shows for the first time that in human and monkey retinas, DHA is taken up with a high degree of selectivity by photoreceptor cells, and then becomes esterified mainly into phospholipids that will be subsequently utilized for the synthesis of new disc membranes.